£3 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 • 
G10H 3/18, H01F 27/36 



Al 



(11) International Publication Number: WO 99/39332 

(43) International Publication Date: 5 August 1999 (05.08.99) 



(21) International Application Number: PCT/US99/01605 

(22) International Filing Date: 26 January 1999 (26.01.99) 



(30) Priority Data: 
09/014,839 



28 January 1998 (28.01.98) 



US 



(71) Applicant: FENDER MUSICAL INSTRUMENTS CORPO- 

RATION [US/US]; 2975 North Haydcn Road, Scottsdale, 
AZ 85258 (US). 

(72) Inventor: TURNER, William, T.; 2400 Ridgeview Drive #2 1 2, 

Chino Hills, CA 91710 (US). 

(74) Agents: WEIR, Jan, P. et aL; Oppenheiher Wolff & Donnelly 
LLP, Suite 3800, 2029 Century Park East, Los Angeles, CA 
90067 (US). 



(81) Designated States: European patent (AT, BE, CH, CY, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



Published 

With international search report. 



(54) Title: PICKUP FOR ELECTRIC GUITARS 




12 



18 



12c 12d ue / 12f 18 

1MJLA 




21 



(57) Abstract 



A pickup for a guitar is disclosed herein comprising an upper co il (14) wound longitudinally around an upper bobbin (10), a lower coil 
(15) wound longitudinally around a lower bobbin (11), and a ferromagnetic plate (17) longitudinally interposed between the lower and upper 
bobbins. The pickup further includes a pluralityof magnetic pole pieces (12a-f) situated within respective vertical holes in the upper and 
lower bobbins and the ferromagnetic plate that extends from above the upper bobbin to the bottom of the lower bobbin. The ferromagnetic 
plate isolates the respective magnetic fields in the upper and lower bobbins to prevent phase cancellation at desired frequencies. 
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PICKUP FOR ELECTRIC GUITARS 

BACKGROUND OF THE INVENTION 

It is well known that a pickup consisting of a single monolithic coil will pick 
5 up stray electromagnetic radiation and transmit this radiation (when coupled to a 
musical instrument amplifier) in the form of noise, which is audible as low 
frequency 60HZ hum. There is also electrostatic noise, in the form of high 
frequency buzzing, at the pickup's resonant peak frequency. By combining a pair of 
coils as employed in the humbucking pickup principle, the audible noise factor is 

10 considerably reduced but not completely eliminated. As shown in U.S. Patent 
4,442,749, the humbucking principle can be applied in a pickup with the coils 
arranged in a concentric configuration, with a metal plate formed into a U shaped 
channel common only to the upper coil section of the pickup. This configuration is 
inductively unbalanced, which compromises the noise reduction capability of the 

15 pickup. 

SUMMARY OF THE INVENTION 

The present invention in one of its aspects has symmetrically balanced coils 

arranged in a concentric configuration, with a ferromagnetic steel plate centrally 
20 common to both coils; it incorporates the humbucking pickup principle for 

maximum noise immunity. 

There is an improved means for increasing the volume of magnetic flux 

through the coils of the pickup, which correspondingly increases the output voltage 

and signal amplitude of the pickup. 
25 There is an improved means for adding or subtracting inductive components 

to enhance the sound and tonal characteristics of the pickup, without compromising 

noise immunity. 

There is an improved means for incorporating magnetic pole pieces of 
varying length in the pickup to control the output, balance, and sensitivity for 
30 varying diameter musical strings. 
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There is an improved means for increasing isolation between the pickup coils 
to reduce phase cancellation of common frequencies, which allows the pickup to 
exhibit an improved harmonic content for richer sound and tonal quality. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a top plan view of an electromagnetic pickup embodying the present 
invention; 

Fig. 2 is a view, the right half of which is in side elevation and the left half of 
which is in vertical central section, of the pickup; and 
10 Fig. 3 is an end elevation as viewed from the right in Fig. 1, the coils being 

unshown. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The illustrated embodiment is symmetrical about a vertical plane that is 
15 perpendicular to the longitudinal axis of the pickup and that is midway between the 
ends of the pickup. 

The illustrated pickup is for a six-string electric guitar. 
The core assembly of the pickup comprises an upper bobbin section, a 
centrally located ferromagnetic steel plate, and a lower bobbin section. Fastening 
20 screws, of ferromagnetic material, are inserted through the bobbin core at the base of 
the lower bobbin section. The fastening screws extend upward from the lower 
bobbin section. A central steel plate is provided with corresponding apertures to 
engage the fastening screws. The fastening screws may pass through the apertures 
in the plate, the apertures in the plate being of a greater diameter than the major 
25 diameter of the screw. The plate engages the upper planar surface of the lower 
bobbin section. 

The fastening screws extend upward through the plate to receive the upper 
bobbin section. The upper bobbin section engages the plate at the lower planar 
surface of the upper bobbin section. The screws are then fastened into the upper 
30 bobbin section, coupling the upper and lower bobbin sections together with the plate 
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interposing the upper face section of the lower bobbin and the lower face section of 
the upper bobbin. 

Each bobbin section has a plurality of circular apertures which extend and 
align through the central core of the upper and lower bobbin sections to receive a 
5 plurality of corresponding rod type magnetic pole pieces. The plate has a plurality 
of corresponding circular apertures which align with the circular apertures in the 
upper and lower bobbin sections. 

The circular apertures in the plate have a plurality of smaller apertures 
adjacent to the circular apertures for the purpose of receiving the fastening screws 
1 0 and additional ferromagnetic steel pole pieces. 

The magnetic pole pieces are of sufficient length to extend fully through the 
upper and lower bobbin sections. 

The magnetic pole pieces are flush at the base of the lower bobbin section 
and extend upwardly through the upper bobbin, projecting a short distance above the 
15 upper bobbin section surface, being positioned above the upper bobbin surface in an 
echelon arrangement. 

The pickup shown in the drawings comprises an upper bobbin 10, a lower 
bobbin 11, six permanent magnet pole pieces 12, screws 13, upper and lower 
windings 14 and 15, and a ferromagnetic steel plate 17. 
20 Upper bobbin 10 and lower bobbin 11 are formed of nonmagnetic material 

and nonmagnetizable material, preferably a synthetic resin. Upper bobbin 10 has 
upper and lower plates between which the upper winding is wound in a particular 
direction, for example clockwise as viewed from above. These plates are identical to 
each other in the illustrated embodiment, although this is not necessary. Lower 
25 bobbin 1 1 has upper and lower plates also parallel to each other, the upper plate in 
the preferred form being much larger than the lower and forming a skirt which is 
used for mounting purposes. The upper and lower plates of upper bobbin 10 are 
numbered 18 and 19, respectively. The skirt plate and lower plate of lower bobbin 
1 1 are numbered 20 and 21, respectively. 
30 The six permanent magnet pole pieces 12a, 12b, 12c, 12d, 12e, 12f are 

mounted parallel to each other in registered holes in upper and lower bobbins 10 and 



WO 99/39332 



4 



PCT/US99/01605 



11, as shown. The magnetic poles of the pole pieces correspond to each other. 
Thus, for example, all of the north poles are uppermost and all of the south poles are 
lowermost. 

The steel screws 13 are secured in internally threaded holes in the upper and 
5 lower bobbins 10,11, and not only hold the bobbins together with each other and 
with the ferromagnetic steel plate, but also alter the inductance of the pickup. Thus, 
they serve two purposes. 

There are holes 23 in the bobbins, between pole pieces 12b and 12c, and 12d 
and 12e. 

10 There are connections (Fig. 1) 27,28,29 and 30. Two of these serve the 

upper coil or winding 14, and the other two serve the lower winding 15. The lower 
winding is wound in the opposite direction from the upper, for example 
counterclockwise in the illustration. Thus, there is the humbucking effect. 

The ferromagnetic steel plate 17 is sandwiched between plates 19 and 20 and 

15 parallel thereto, being formed of magnetizable material. Stated more definitely, 
element 17 is a ferromagnetic steel plate. The steel plate has clearance holes 
therethrough to receive the pole pieces and the screws. 

It is to be understood that ferromagnetic cylinders may be inserted in the 
holes 23,24 in order to change the inductance of the pickup. These may be changed 

20 in accordance with the desires of the musician. Stated otherwise, there may be 
cylinders in some holes or openings 23,24 and not in others. 

The foregoing detailed description is to be clearly understood as given by 
way of illustration and example only, the spirit and scope of this invention being 
limited solely by the appended claims. 
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What is claimed is: 
CLAIMS: 

1 . (Amended) A pickup comprising: 

(a) an upper bobbin being elongated along a longitudinal axis, 
5 (b) a lower bobbin being elongated along said longitudinal axis, 

(c) permanent magnet pole pieces situated within holes in the 
upper and lower bobbins, 

(d) screws holding said bobbins together, 

(e) an upper winding, 

10 (f) a lower winding , and 

(g) a non-magnetized ferromagnetic [steel] plate having opposing 
ends parallel to said longitudinal axis that terminate approximately below said upper 
winding, said plate being disposed between said bobbins and parallel thereto. 



15 2. The pickup of claim 1, wherein the opposing ends of said 

ferromagnetic plate terminate approximately above said lower winding. 

3. The pickup of claim 1 , wherein the ferromagnetic plate includes steel 

20 4. The pickup of claim 1, further including ferromagnetic screws 

secured in internally threaded holes in one of said bobbins for holding the upper and 
lower bobbins together and altering the inductance of the pickup. 

5. The pickup of claim 1, wherein said ferromagnetic screws include 

25 steel. 



6. The pickup of claim 1, wherein said upper bobbin includes at least 
one hole for receiving a ferromagnetic cylinder for altering the inductance of the 
pickup. 



WO 99/39332 



6 



PCT/US99/01605 



7. A pickup comprising: 

an upper bobbin elongated in a longitudinal axis; 

an upper winding wounded longitudinally around the upper bobbin; 

a lower bobbin elongated in the longitudinal axis; 
5 a lower winding wounded longitudinally around the lower bobbin; 

a non-magnetized ferromagnetic plate elongated in the longitudinal 
axis and interposed between and parallel to the upper and lower bobbins, said 
ferromagnetic plate including at least one end parallel to said longitudinal axis that 
terminates approximately below the upper winding; and 
10 a magnetic pole piece extending orthogonal to the longitudinal axis 

from the upper bobbin to the lower bobbin and through respective openings in the 
upper bobbin, the ferromagnetic plate, and the lower bobbin. 

8. The pickup of claim 7, further including a plurality of magnetic pole 
15 pieces extending orthogonal to the longitudinal axis from the upper bobbin to the 

lower bobbin and through respective openings in the upper bobbin, the 
ferromagnetic plate, and the lower bobbin. 

9. The pickup of claim 8, further including a pair of ferromagnetic 
20 screws coupled to said bobbins for holding the bobbins together, said screws 

extending orthogonal to the longitudinal axis from the upper bobbin to the lower 
bobbin and through respective openings in the upper bobbin, the ferromagnetic 
plate, and the lower bobbin. 

25 10. The pickup of claim 9, wherein the upper bobbin includes at least one 

opening extending from the top of the upper bobbin towards the lower bobbin for 
receiving therein a ferromagnetic cylinder for altering the inductance of the pickup. 

1 1 . The pickup of claim 10, wherein the upper bobbin includes upper and 
30 lower plates that are elongated in the longitudinal axis, and wherein said lower plate 
abuts an upper surface of said ferromagnetic plate. 
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12. The pickup of claim 1 1 , wherein the lower bobbin includes upper and 
lower plates that are elongated in the longitudinal axis, and wherein said upper plate 
of said lower bobbin abuts a lower surface of said ferromagnetic plate. 



of the lower bobbin in the longitudinal direction is greater than the lower plate for 
forming a skirt plate. 

14. A pickup comprising: 



a lower coil; 

a flat non-magnetized ferromagnetic plate interposed between said 
upper and lower coils, said plate having ends terminating below said upper coil; and 
a magnetic pole piece extending from the upper coil to the lower coil 
1 5 through respective openings therein. 

15. The pickup of claim 14, wherein said upper coil is wounded around 
an upper bobbin. 

20 16. The pickup of claim 14, wherein said lower coil is wounded around a 

lower bobbin. 

17. The pickup of claim 14, wherein the ends of said ferromagnetic plate 
terminates above the lower coil. 



5 



13. The pickup of claim 12, wherein the length of the second upper plate 



10 



an upper coil; 



25 
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18. The pickup of claim 14, wherein the ferromagnetic plate includes 

steel. 

19. The pickup of claim 14, further including a plurality of magnetic pole 
5 pieces extending from the upper coil to the lower coil 



20. The pickup of claim 14, wherein the magnetic pole piece extends 
above the upper coil. 



WO 99/39332 



PCT/US99/01605 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US99/01605 



A CLASSIFICATION OF SUBJECT MATTER 




!PC(6) :G10H 3/18; H01F 27/36 




USCL : 84/727,728; 336784M, 110,220 




According to International Patent Classification (IPC) or to both natu 


anal classification and IPC 


& FIELDS SEARCHED 



Minimum documcntaiion searched (classification system followed by classification symbols) 



U.S. : S4/726-728; 336784R, 84 M, 110, 220, 221 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
NONE 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
NONE 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



x,p 



US 5,834,999 A (KINMAN) 10 November 1998 (10/11/98), see the 
entire document. 



1-20 



| | Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited document*: 

"A" document denning the general state of the art which is not considered 

to be of particular relevance 

a B" earlier document published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 
ipociai reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 

means 

*P" document published prior to the international filing date but later than 



later document published after the international filing dale or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document ts 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
31 MARCH 1999 


Date of mailing of the international search report 

14 APR 1999 


Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington. D.C. 20231 
Facsimile No. (703) 305-3230 


^Authorized o f ficer " ■ 

^'"STANLEY J. WITKOWSKI j J \$$(\&^\ 
Telephone No. (703) 308-1782 



Form PCT/ISA/210 (second sheet)(July 1992)* 



